Background: Alcohol extract from the root of Urena lobata L. (ULL) had broad spectrum antimicrobial activity.
Introduction
Staphylococcus aureus (S. aureus) is one of the most common pathogens which causes pyogenic infection in humans. The pyogenic infections caused by S. aureus can be found in a variety of systems such as pneumonia, pericarditis, osteomyelitis, pyelonephritis, and renal abscess. Some diseases caused by S. aureus can endanger human life such as bacteremia and endocarditis. Additionally, S. aureus has a high infection rate on clinic, and the progress of these diseases caused by S. aureus infection is fast. Moreover, the resistance rate of S. aureus to drugs is high (Li et al., 2004) . Traditional herbal medicines are used in many countries (Jeon et al., 2014) . Additionally, traditional herbal medicines have a history of over a thousand years for anti-infection therapy (Kwon et al., 2008) . They have many effective ingredients (Lu et al., 2006; Xiong et al., 2013) and can be applied to multiple targets, so they have a wide range of pharmacological effect, and do not easily generate drug resistance (Yang et al., 2010) . The study of traditional hospital in Guangxi Medical University.The S. aureus strain was recovered in the nutrient broth at 37℃ for 24 h, and switched to culture in MH AGAR plate, incubated in the incubator for 24 h at 37 ℃. Finally, the colonies of S.aureus were collected from the AGAR, and diluted with sterile saline to 3.3 McFarland turbidity units (1×10 9 CFU/ml).
Experimental design and drug treatment
Male and female mice were half and half, Yes it is. Water and food were provided ad libitum. After 1 week of acclimatization period, the animals were divided randomly into the following seven groups (table 1) (n = 32/group).
All drugs were given twice per day. The doses of ULL were adopted according to the acute toxicity experiment results in our previous research (Xiao et al., 2015), and the dose of cefazolin sodium was converted from its adult clinical dose.
Specimen collection and testing indicators
During the experiment, the general conditions of mice were observed, including food and water intake, mental state, etc. After being exposed to S. aureus for 5 days, 10 days and 14 days, blood samples of all mice were collected from eyeball, the count of white blood cells (WBC) and neutrophils (NEU), neutrophil percentage (NEU%) in blood were detected using automatic blood cell analyzer, the levels of serum IgG and IgM were determined using ELISA.
After exposed to S. aureus for 5 days (n=10/group), 10 days (n=11/group) and 14 days (n=11/group), mice were sacrificed, a part of the right lung tissue were weighed and made into homogenate at aseptic conditions, the levels of IL-6 and IL-10 of lung tissue were determined using ELISA. All performed procedures were strictly in accordance with 
Statistical analysis
Statistical analysis was performed using SPSS 16.0 for Windows. Differences between groups were assessed using analysis of variance, and differences between two groups were assessed by T-test. These quantitative data were presented as the means ± SE. A P-value < 0.05 was considered to be statistically significant.
Results

The general conditions of mice
The general conditions, food and water intake of mice in the normal control group were not abnormal. The intake of water and food decreased, spirit was a bit poor, the activity decreased and body weight was lost in mice which exposed to S. aureus.
Effects of ULL on the colony count of S. aureus in mice lung tissue
The rate of S. aureus colony count/lung weight in the S. aureus group all increased significantly when compared with the normal control group (P<0.05) at 3 time points. The rate of S. aureus colony count/lung weight in ULL groups all decreased significantly when compared with S. aureus group (P<0.05) at 3 time points. Moreover, the rate of S. aureus colony count/lung weight both decreased significantly with the increase of the ULL dose and with the extension of time (P<0.05).
The rate of S. aureus colony count/lung weight decreased significantly in both the ULL+ cefazolin group and the cefazolin group when compared with the S. aureus group (P<0.05) at 3 time points. The rate of S. aureus colony count/lung weight in the ULL+ cefazolin group all decreased significantly when compared with the cefazolin group ULL HD: the ULL high dose group; ULL MD: the ULL middle dose group; ULL LD: the ULL low dose group.
Effects of ULL on the WBC, NEU and N% in mice Peripheral blood
The WBC, NEU and NEU% in the S. aureus group all increased significantly when compared with the normal control group (P<0.05) at 3 time points. The WBC, NEU and NEU% in the ULL high dose group, the ULL+ cefazolin group and the cefazolin group all decreased significantly when compared with S. aureus group (P<0.05) at 
